 Purpose: To design an integrated guidance and control design for a formation flight of four Unmanned Aerial Vehicles to follow a moving ground target.
 Social implications:
The research will facilitate the deployment of autonomous unmanned aircraft systems in various civilian applications such as border monitoring.
 Originality/value: The research addresses the challenges of coordination of multiple unmanned aerial vehicles in a circular formation using an integrated optimal control technique with line-of-sight guidance. m: aircraft mass (slug) Q, R: weighting matrices P: solution to the Algebraic Riccati Equation P, Q, R: body-axis angular velocity; roll rate, pitch rate, yaw rate (rad/sec) R t : turn radius (ft) t : time (s) T: engine thrust (lb)
Abstract: This paper presents an integrated guidance and control design for a formation flight of multiple Unmanned Aerial Vehicles (UAVs). The guidance law is based on the line-of-sight (LOS) method which has ability to transfer UAVs to different formation patterns through a single parameter change. The guidance law is integrated with the optimal control law and is applied to a linear dynamic model. The problem is formulated as a linear quadratic regulator (LQR) control problem for a line-of-sight based circular coordination formation flight configuration of a leader and three follower UAVs. The mission is to have a coordinated encirclement around a ground maneuvering target. The design objective is to achieve a zero vertical spatial offset (i.e. same commanded altitude) and a 90 degree horizontal angular offset among four UAVs. In order to verify the performance of the proposed system, numerical simulation using a linear coupled six-degree-of-freedom (6-DOF) model is demonstrated for a circular multi-vehicle coordination flight of four UAVs.

